electronics update



reproducibility

Board has to be CLEAN and DRY

Now have 4 preamps and 4 boards
— all preamps behaving nominally

Protection circuitry
— checked resistance to ground and to rails

— one diode seems to be installed in reverse,
removed It

finally seem to have gremlins tamed



Current Preamp

ITerel

12.00ns —593.4uv
148.0ns —-639.2pV
A136.0ns A5 78UV

10nS Shaping
500 gain

& 1.00mve, @ 1.00mvh. )

Value Mean Min Max 5td Dev ‘
@D rRMS 670.94V 670.94 632.74 684.34 6.50840 o
@ rall Time ————.5  No valid edge [400"5
@) Rise Time  50.32ns  Low signal amplitude 38.20 %
@& Amplitude 440.0uV  497.14  440.04 616.14  39.66M

][2.5005/5 ][ Aux 5 68?mv]

10K points




Current Preamp

Trig'd

~9.000Ms 908.0uV
159.0ps —653.0uV
A168.0Ws A1.561TmV

10nS Shaping
500 gain

L

& 1.00mvey @B 1.00mvh

Value Mean Min Max
@D rMS 662.6MV 662.51 658.8 665.3M

& rall Time ———.5  No valid edge [100}15
@B Rise Time  184.2ns  Low signal amplitude 38.20 %

][mnmszs ][ Aux 1 68?mv]

@) Amplitude 540.0pV  553.14  524.54  593.1p

10k points
(23 Sep 2013
12:54:26




Current Preamp

Trigd

31.00ns -1.054mV
519.0ns —647.5uV
A488.0ns A406.6uV

‘Linear
- 250 gain

Still have to
-determine

source of
~overshoot

€ 1.00mv, @D 1.00mvV"%
( Value Mean Min Max std Dev

RMS 631.3pV  633.3 563.4 631.3 16.91 —_— R e
gFaIITime _____'; No \:aﬁd edge H H H (400ns ._ ‘ 2.506G5/5 ‘ | AUxX S B687mV |
@& Rise Time  98.47ns  Low signal amplitude W5 38.20 % J1 10k points J1
&P Amplitude 570.0pV  469.44  80.004  1.250m 188.8M
23 Sep 2013
| 13:03:09 |




abe)|oN

CSV file

10 nS Shape 500 gain 1.8fC injected

2.50E-02

—— shaper out

2.00E-02 - '\

1.50E-02

1.00E-02 -
5.00E-03
0.00E+00 - Yo

'5.00E'03 T T T T T T T T T
-2.E-06 -2.E-06 -1.E-06 -5.E-07 0.E+00 5.E-07 1.E-06 2.E-06 2.E-06 3.E-06 3.E-06

Time




Peak

1.9172E-04V RMS - 0.002fC - 12e*-

10 nS Shape 500 gain 1.8fC injected

0.01990

18.2mV peak / 1.8fC = 10mV/fC
0.01985

‘—shaperout‘
0.01980 /¥/\A\/\
0.01975
0.01970 -
0.01965 -
0.01960
1.10E-07 1.12E-07 1.14E-07 1.16E-07 1.18E-07 1.20E-07 1.22E-07




Histogram

Frequency

Histogram
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AN AP AN U NN WAV

Bin

FWHM = 0.44mV
0.044fC = 265 e*-
with Signal Averaging
512 samples

Bin Frequency
-5.2E-04 4
-4.8E-04 15
-4.4E-04 39
-4.0E-04 37
-3.6E-04 62
-3.2E-04 83
-2.8E-04 128
-2.4E-04 212
-2.0E-04 275
-1.6E-04 354
-1.2E-04 409
-8.0E-05 592
-4.0E-05 572
-9.8E-19 645

4.0E-05 632

8.0E-05 658

1.2E-04 634

1.6E-04 512

2.0E-04 392

2.4E-04 371

2.8E-04 249

3.2E-04 203

3.6E-04 142

4.0E-04 102

4.4E-04 57

4.8E-04 8 37

More 84




Overshoot of Preamp

No Shaper, output of
preamp into IMOhm
of oscilloscope

@@ 5.00mvy & 2.oomvhy

' Value Mean Min Max 5td Dev

&P RMS 3.043mVY 8.017m 7.897m 8.046m 45.20

&P Fall Time e No valid edge

@P Rise Time 56.33ns 55.63n 54.37n  57.18n  879.1p

@& Amplitude 6.358mV  6.276m 6.160m 6.421m 89.84p —_— ]
; [ £ Lows Signal arnplitude s00ns ‘ |1 L250GS/7s ‘ | AUux 1 6R7mMmV |

i 38.20 % 10k points ||

(23 Sep 2013]
13:14:57 ]




TTD

Go after ground loops

Preamp pulsing
— reflection
— pulse shape

Improve Noise Analysis
— Get an ADC

— Use Mathematica

— Oscilloscope RMS

Need PCB layout software, sharing PADS
license NOT working

10



